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the Secretary of the Navy. Some pilots vowed they had to use a compass 
to find their vvav at midday. 

- 

The Navv Department ordered the Company, "stop the smoke or 
get out." 

Thev didn't get out but began experimenting. They tried every device 
to consume smoke that was offered, and all this at a tremendous expense. 

All failed to fulfil the conditions. 

Then we stepped in. 

We offered to put in our device at our own expense. V guaranteed 

> leave it in for thirty days. If in that time the smoke nuisance wasn't 

abated, the coal bill reduced perceptibly and a greater heat secured under 

the boilers, we agreed to removi our device a/in' leave the firebox and boiler 

as we found it, without a cent of expense to the companv. 

Our nffer wa- accepl and we equipped two boilers. These hadn't 
been in operation more than a few weeks when the companv said 



< t it 



you win. 



» ? 



The paid us tor what we had done and then ordered the balance of 
their 27 boilers equipped. This was done. All are now working to their 
omplete - isf action. 

^ hat we did for the Standard Oil Companv we can do for you. We 
will stop your smoke and save money on your fuel bill. We will als 
prolong the lite of the boilers, and give you greater heat energy per ton of 
al than is p< ible with anv other device. 

And this is how we'll do it : 

"V\ e don't begin by ripping out your fire grates or punching holes in the 
front of your furnace. We simply remove the lower bricks of the firebox 
lining and put in their place our patent tiles connected with our automata 
device. 



The Need of Oxygen 

It is a well known theon of science that if pure oxvgen were ever 
where present combustion would be £urrou$ and everything consumed 
Fortunately for u it is diluted with nitrogen, an incombustible gas, which 
onstitutej four-fifths of the atmosphere. 

Owing to this dilution, ygen will not unite with the carbon and hydro 
gen in fuel and produce rapid imbustion, except at a high tern raturc. 
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heating surface while stoking. The progress of the plant is not checked 
during the process and there is no loss of heat or power. 

A glance at the firebox while the device is in operation discloses a white 
incandescent heat, radiating perfectly without concentration, thereby prevent- 
ing unequal expansion of the boiler plates. As a result, the life of the 
boiler is prolonged, and the owner a gainer through a corresponding decrease 
in his bills for repairs. 



Saving in Coal 



The economical side of the question is regulated b\ the conditions of 
the plant itself. Tests made by the owners and those made by us showed 
from 10 to 40 per cent saving. 

The high percentage was the result of our improvement in the furnace, 
and the tact that cheap fuel could be substituted for high prtced coal. 
Bituminous coal contains from fifteen to thirty per cent, of volatile matter 
that is released when fresh coal is put on the fire, and goes up the stack and 
is wasted. Unless the volatile matter or gas is mixed with oxygen it will 
not burn. By consuming the volatile matter and gas we necessarily increase 
the heating efficiency of the coal in the same proportion. 

W ith our device in operation there is no adhesion to the heating sur- 
face ot unconsumed carbons, which are non-conductors of heat. The flue 
are kept clean, necessitating inspection less than once a week. The boiler 
hells are preserved and crystallization of sheets prevented, Unequaled 
expansion is impossible and economy in the consumption of gases while in 
suspension, assured. 



Prevention on Government Test 



Perhaps the best test of the value of the Automatic Smoke Preventor w 
ihat made by a United States Government Inspector at St. Paul, Minn. 

An extract from his report on the device as tried on a battery of Bal k 
& Wilrox boilers, installed in the new Custom House and Post Office, show 
17 per cent, saving in fuel and preventing 95 per cent, smoke. 
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He says : 

The result of the trial for economy, capacity and smokelessnc 1 one 
of ' «fcrs and furnaces is enclosed and based tip this trial, I recommend 
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TEST of the AUTOMATIC SMOKE PREVENTOR AND FUEL ECONOMIZER 

Ph ph of tack an! pouei House, tthout appliance in operation. 
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le POWER HOUSE of the NORTHERN PACIFIC RAILROAD CO., ST. PAUL, MINN. 

Photograph taken nin< onds nfu appliana .1 set in - ration. 



EVAPORATIVE TEST MADE AT THE -BUCKINGHAM" 

WITH AND WITHOUT THE NORTHWESTERN 

AUTOMATIC SMOKE PREVENTQR. 

By John Kilshaw, Mechanical Consulting Engineer. 

St. Paul, Minn., Aug. 14, 1899. 
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Duration of test in hours, 
Number of boilers, 
Kind of boiler, horizontal tubular. 
Size of boiler, 60 in. diam., 16 ft. long. 
Nominal rating, _ 2 horse power. 
Square feet of heating surface, 
Kind of fuel used, Youghiogheny lump. 
Amount of fuel used, in lbs., . 
Pounds of fuel used per hour, . 
Pound fuel used per hour per h. power, 
Total amount of ash and cinders, 
Total amount of water evaporated, in lbs., 
Tounds of water evaporated per lb. of coal, 
Total horse power generated, . 
Pounds water evaporated at and from 212, 
Pounds water evaporated per lb. combustible f 

and at 2 1 2, . , 

Temperature of feed water, 
Temperature of ga in uptake, 
Pressure of draft in inches, 
Average steam pressure per gauge, 

Thus showing a net gain of 1 6 per cent, with Preventor. 
There was no smoke while Preventor was in use. 
The above test completed May 6, 1899. 

JOHN KILSHAW, Mechan. and Conslt. Eng. 

Northwestern Malleable Iron Co. 

Milwaukee, Wis., Jan. 30, 1900. 

Dear Sh -Replying to your favor of the 29th inst., we enclose here- 
with copy s recently made by us, showing per cent of economy of the 
Northwestern Automatic Smoke Preventor over plain setting. 

\ ours very truly, 

NORTH-WESTERN MALLEABLE IRON CO., 

Fred'k W. SrwER, Pres 
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DIAMOND SODA WORKS, Galena and Commerce Streets, 

Milwaukee, Wis., March 13th, 1900. 

D >■ Sir : — We beg to make the following report on the smoke consum- 
ing device which you put in our factor v last fall. 

We put in a Northwestern Automatic Smoke Preventor on Nov. I, 
1899, and have found same satisfactorv in every respect. 

We think it solves the smoke nuisance question, and it also keeps our 
boiler flues clean, as well as saving fuel. 

With Indiana lump coal we found an actual saving of 17%. 

With Pittsburg screenings the saving ran from 8% to 13%, and we ex- 
pect our consumer to pay for itself about twice a year. 

Thanking you for calling our attention to this device we are, 

Yours truly, 

DIAMOND SODA WORKS, 

O. Rauchfuss, Mgr. 



St. Paul, Minn., May 2^, 1899. 

Automatic Smoke Preventor Co., City. 

Gentle >? : — This is to certify that I was present at the test made on the 
boilers at the Buckingham, ending May 5, 1899, and positively state that 
it was an honorable and fair test in every particular. The Preventers do all 
that vou claimed for them. 

Yours truly, 

(Signed) SAMUEL GRANT, Chief Em 



The Buckingham, 

Corner Smith Avenue and 9th Street. 

St. Paul, Minn., May 21, 1899. 

R. W. Cavi \ugh, 136 Endicott Arcade, City. 

Dear S/r : — We send vou herewith check in tull for account, for the 
equipment of the two (2) boilers in this hotel. We take pleasure in stating 
that the work is satisfactory in every way, and will do what you claimed for 
rjur device. We are pleased with the test made, ending May >, being 
fully satisfied that it was an honest one, and that saving of fuel and preven- 
tion of smoke is assured. We are, 

Yours very truly, THE BUCKINGHAM HOTEL, 

W. E. Johnson, Mgr. 
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Luther S. Gushing, Care and Management of Real Estate, 

Member of the Boston Real Estate Exchange. 

St. Paul, Minn., Januan }0, 1899. 

The Northwestern Automatic Smoke Preventor, 

Dear Sir : — In reference to your question as to the efficiency of your 
noke consumer, it gives me pleasure to give the following results : 

Without the Automatic Fuel Economizer, for the months of October, 
November and December, 1897, we consumed 963 tons, 1595 lbs. of coal, 
equal to 563^ tons, and for the same months of October, November and 
December, 1 898, with your Automatic Smoke Preventor and Fuel Economizer 
in use we consumed 507 tons, or say 507^ tons, showing a saving of fifty- 
six tons. 

The temperature of the weather taken from the St. Paul Government 
Bureau for the three months of October, November and December for 189- 
and 1 898 are as follows : 

Mean M & M Mean M & M 

1898. 

4.5.9 7.1 C 

29.6 .2 U 

I3.3 2.2 C 

Averaging 3. 1 degrees colder for 1898 than 1897 (for the three months). 

The device prevents smoke and keeps the flues clean; we are getting no 
more soot from our flues in five days than we got in one day before the 
automatic was put in. Our boiler shells are smooth. The device works 
automatically and we can always depend on it for a quick fire when needed. 
We have 53, 000 feet of radiating surface in the building, besides electric 
light plant and elevators. 

^ rv truly yours, LUTHER S. CUSHING. 

The Minni ta Soap Co. 

St. Paul, Minn., March 30, 1899. 

Thh Northwestern Automatic Smoke Pre\k\tor Co. 

G w: — Herewith find check for the two smoke consumers which 

ou put in for us last month. We are more than satisfied with them and 
had we known of their fuel saving qualities would have had you put them in 
before. The device is thoroughly automatic, giving us no trouble whatever. 
Below find tests we have made in the past few davs showing conclusively to 
us that your device is not onlv a smoke consumer but a coal saver as well. 

First test. With screenings. 

Without your device. — One ton coal evaporated 9,300 pounds water. 
With your device. — One ton coal evaporated 12,^00 pounds water. 
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d test. With Youghioghenv oal. 

Without >ur d< ice. — One ton coal evaporated 12,^86 pound iter. 
V /our device. — One ton evaporated 14,074 pom iter. 

Yours trul , 

, gnc MINN! . \ S( CO. 
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Your ruly, FARW III, OZMl \, KIRK & CO., 

Per R. H. k 



The Horne & Danz Co., Tinware, 
51 to 57 E. Fillmore Ave. 

St. Paul, Minn., August 24, 1899. 

Supt. Northwestern Automatic Smoke Preventor Co., 

Dear Sir: — In reference to that Smoke Consumer, I will state it has 
gone bevond my expectations. It is without question the best device for 
preventing smoke that I have ever run across. You know what an awful 
stack we had for smoke. Well, just as soon as we put on the device it cut 
off the smoke ^lick and clean. It looks as if something had happened to the 
boiler, the smoke disappears so suddenly. 

Hoping that you are getting lots of business in New York, I remain, 

Yours truly, 

M. J. HOWE, Engineer. 



Temple Building, Montreal, April 4th, 1900. 

R. W. Cavenaugh, Esq., President, 

Northwestern Automatic Smoke Preventor Co., 

Dear Sir : — When the Trustees of this Building decided last August to 
put in your Smoke Preventor attachment to our boilers, I had not much faith 
in anv such apj ince and considered that it was money thrown away, but I 
am glad to acknowledge that your Appliance has given us entire satisfaction. 
It not only ha-- abated the Mnoke nuisance but has been a great saver of fuel, 
and I have no hesitation in stating that it will pay for itself before it has been 
in use twelve months. 

You are at liberty to make what use you wish of this letter. 

Yours truly, 
JOHN A. GROSSE, Mgr. Temple Building 

Clement Lafleur & Decarie, 
Manufacturers de Chaussures en Gros. 

Cite de St. Henri de Montreal, z Fev., 1900. 

Mo.\. R. W. Cavenaugh, President, 

Northwestern Automatic Smoke Preventor Co'y, 
Monsieur : — Nous avons le plaisir de vous informez que la machine pour 
empechc la fumee, que vous avez posee daus notre etablissement, travaille 
perfection et que nous pouvons que la recommender comme etant la seule 
qui puisse faire ce travaill avec autant d' economic, elle tient notre chaudiere 
en bonne etat, et repond en tout a ce que la loi exige. 

Vos devoues, 

CLEMENT LAFLEUR &c DECARIE. 
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Montrfai Sr ree i Railway Co., 

Montreal, March 27th, 1900. 
K 1 i'H W . Cavenaugh, Esq., 

N >RTHWESTER\ AUTOMATIC SMOKE PREVENTOR Co., 

Dear Sir : — In reply to your enquiry re Smoke Consumer I beg to .state 
that we have had your Comumer in operation for several months at the 
above named Co." Power Station, and are so well satisfied with it that we 
have placed an order with your Company for the equipment of all our 
Babcock and Wilcox Boilers. Previous to introducing \ our consumer we 
tried the B & W Chain Grate and Jones Underfeed Stoker*, and neither of 
them were successful and had to be taken out. I cannot speak too highb of 
vour apparatus. If I can be of any assistance to you on the other side you 
are at liberty to use my name. Wishing vou success, 1 beg to remain, Dear 

™> Yours very truly, WALTER ALEXANDER, Chief Engineer. 

W \rden King and Sox, 

Craig St. Foundry, 

Montreal, 19th April, 1900. 
Northwestern Automatic Smoke Preventor Co., 

Gentli : — Replying to your enquiry regarding the smoke consuming 

apparatus you have applied to our steam boilers. W r e have no hesitation in 

saying that we are satisfied that the apparatus does all you claim for it, the 

moke is consumed and our fuel bill is lessened by its use. We shall be 

happy to reply favorably to any one whom vou ma\ refer to us. 

Yours very trulv, WARDEN KING & SON. 

Bureau* i>e "La Presm " Ri 1 Saint-Jacques, 

Montreal, Nov. 12, 1900. 

The Northwestern Automatic Smoke Preventor Co., 

D r Sir: — I hi-ten to comply vs ith your request as regards our opinion 
of your device. After having seriously studied, during ten vear>, the 
different smoke consumers on the market, and having tried five different 
models at ««La Presse 1 ' office without any good results, I was sent to the 
United States to secure the best and most modern type, so as to complete 
the installation of the steam boilers in our new building. Having chosen 
your Smoke Preventor in preference to all others, and having used it a certain 
time, I am pleased to say it gives entire satisfaction. Two of the points to 
which I attach most importance are particularly the automatic way in which 
your device works ( which is absolutely necessary to obtain good results 1 , and 
the fact of the grate bar being left so that any kind of fuel can be used. 

L. G. GRATTON, Supt. -La Presse." 
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pportunity ro determine the percentage of saving on this account. We will 
\e prompt attention to parties whom j ou refer to us for our experience. 

Yours very trulv, 

AMERICAN" DISTRICT STEAM CO., 

(Signed) J. H. Babcock, President. 



I'hi: Form , Bassett, Hatch Company, 

223-22 ^ Seneca Street, 

Cleveland, Ohio, Aug. zist. 1900. 

NoRTHWFSTFRN AUTOMATIC SmOKE PrEVENTOR Co., 

Gentlemen i — We take pleasure in saying that the Automatic Smoke 
Preventor your Company put on our boilers is giving most sati ictory results. 
W e have not tested it as a saver, but consider it the best Smoke Preventor 
that has come to our notice and fully believe that it will meet all requirements 
of the smoke law. We have had eight different devices on our boilers, all of 
which have proved unsatisfactory. We will be very glad to exhibit your 
device to anvone referred to us. 

\ erv rrul\ yours, 

THE FORM AN, BASSETT, HATCH CO., 

C. O. Bassett, Sec'y and Treas. 



Office of Doi-k\hfr<. & Goodman., 

Metropolitan Packing Box Factory, 

Foot of East 8th Street. 

New York, December lHth, 1899. 

Gentle — In reply to your inquiry regarding the Northwestern 

Automati 5moke Preventer Apparatus which you put on our boilers, we can 

that for two month- we examined a great mam m liine>, of all kinds of 
makes, and finally decided to try your machine, and we are happy to say 
that we have tested it on sofi o>al for the benefit of our neighbors, as well , 
ourselves, and use it all the time on our boilers, with shavings, and can onh 
say that it is absolutely perfect. 

W c have shown it to an\ number of interested people, a> also to the 
H ith officers of this City, and all have come to the same conclusion. We 
iall be happy at all times to show the machine and the way it works, to 
anvbodv vou mav send here. 

Yours respectfullv, 

(Signed) DOERNBERG & GOODMAN. 
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Office of J. & C. Fischer, 
Manufacturers of the Fischer Piano. 

Nev\ York, May 29, 1900. 

Gentlemen: With pleasure we arc glad to inform you that we are well 

pleased with the workings of The Smoke Preventer & Fuel Economizer that 
you equipped our battery of boilers with last January. It is a good steam 
producer and we have no smoke, which is a pleasure to us as well as to our 
neighbors. You can refer to us at any time. 

Very truly yours, 

(Signed) J. & C. FISCHER. 

Charles Broadway Rouss. 
New York Citv. 

■ 

August 30, 1900. 

Mr. R. W. Cavenaugh, President, 

Northwestern Smoke Preventor Co. 

Dear Sir : — The smoke device installed in our plant has given entire 

iti faction in burning soft coal, as well as the sweepings and dirt accumu- 

latir in our business, consuming straw and wet paper equally as well as the 

coal, with almost no smoke from the smoke-tack. We are greatly pleased 

with it, and would not be without it for man}' times its cost. 

R pectfully, CHARLES BROADWAY ROUSS, 

Chas. E. Timberi.ake. 
Northern Pacific Railway Co., 



Tower House, General Office Buildiu 
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St. Paul, Minnesota. 

St. Paul, May 18th, 1899. 

An traet from the monthly reports at this station states : 
At a recent ' t using slack coal 

1 Ton without device evaporated 9249 lbs. of water. 

1 Ton with de\ ice evaporated . 13062 " 
A ' ii-ing 1 'king Valley coal 

— 

1 Ton without device evaporated 12819 lbs. or water. 

1 Ton with d aporated 1^862 " " " 

The device is especiall) valuable in this plant for the reason that when 
it is in use wc can ume all kinds of refuse, old books, papers, etc., 

larg tmount oi which accumulates in the operation of 'he railroad. 

(Signed) W \1. F. W ACKER, 

Chief Engineer in charge of Power Plant. 
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A DOZEN BRIEFS 



The merits of the Automatic Smoke Preventor an J Fuel onomizer 
arc summed up in a dozen brief sentences. 

First — Being automatic, the action is alwavs certain. 

Second — Simplicity is its striking feature. 

Third — Complete combustion is certain. 

Fourth — It is economical, saving from 10 to 40 \ in coal hills. 

Fifth — Ft increases the H. P. eapacitj of the boilers. 

Sixth — It prolongs the life of the boiler. 

Seventh — It dispenses with the daih cleaning of flues. 

Eighth — It permits the use of cheapest quality of fuel, including 

shavings, sawdust and .refuse. 
Ninth — Cold air cannot enter the fire box while .stoking. 
Tenth — Price is lowest and satisfaction guaranteed. 
Eleventh — Even user i> an endorser. 

- 

Twelfth — It prevents >moke. 



THE SMOKE PREVENTION CO. OF AMERICA, 

23t 6 rWmal« v BBMng, 

1011 Chestnut St., Philada. 
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